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1. I!:TROLIUCT19N

There is a generally accepted notion in
t~:s ccuntry that an increase in the us;h;~
solar energy is a dgslrable thln~.
notion is Jaset on the intuitively
a?;ea!lag position that when solar ecergy
Jevelcpzentincreases dependence cm forsign
o!: tecreases, domestic reserves are
::cserved,the envij,on!mentis pr~tcc;ed ●~d
;!+~re closer to enerqy .ndepender,:e.These
s>nc:~sions ~re, in general, based on
va,;ue!y defined ccncepts of costs ● nd
aene:it.s, iihilQ t-.ey do a;pea: to
~~tviot:c fee::ngs, they do not reflect ●

s;’3:c2tnti2ana:;ois of the aconm}ic ircpazt
cf sclJt-enorCy C*velcpment anq 1:s affect
?? ca:icinalecc?cmic goals.

3) Economic efficiency. This goal 1s
3ynonymous with using all resources wisely
and u:thcut waste, or An an ‘apti3al’
rianr.or. T!IC economists’ definition of
efficiency le.expialned in section 2.
~) An equitable distribution of income. In
the Jutldsof many this is :efined Ca msan
ttt~elinil-oatlon of ?o’/eFty, i.e., tce
goran:ee of a minimum level or :ncuco ~sr
all individuals and ?anilies. TF,:.s,.,0U;3
presdua~ly include a~equat~ aseis!nr,ce
prc~ram~ for the ased, ?,anctica>ped,act
~ependent children.
5) Economic growth. This goal izpl:es that
we are not w:lllng to stand stil: Sut
●xpect our stanqard of iiv!ng to c.nt!r.ue
to rise over time.
L} Xtlaricathe Federai h~s;et. %,e ~e~gan
Administration has consecrate:
ccnslderab!e ●t:ention ~n a~r achi9ver9nt
of Lhi3 gcal and appears to g:ve it ‘,igh
priority.
7) Maintaining a stror,~nationa~ de?ense.
Alt!?m@t dlf?eren:es o: opir.iw.exist AS to
+W the stren~t!~Gf our national defense :s
to be measured, !t is clear Ct.ltcony piac=
a t,ighFriGrity cn t?,:sgoa:.



It has !x?ensu~eested that tae adoption of
solar technologies.will return benefits to
society as well as to the individual solar

purchaser. Economists have ar~ued that the
privbte m~rket provides less solar
investment thar.is optimal because, while
the individualbears the cost of installing
soiar, he receives only part of the
benefits. If :his is in fact an accurate
~:~~cation of the costs and becefit~

associated with solar development, then
~overnnent ??cCra~s which encotirageandlor
ala solar investment ~~e a reasonable
response to this market failure. Determining
the desirability of any one ●?proacn or
various camb~nations of approaches requires

a careful co:;par:30r,of co.staand benefits.
The optiaal solar program or set of
progrr,s is sinp:j’t..atwhicn generates the
Sre3test net 5ene~it.

be l!r?acted oy category two sol.3r
incentives. Solar systems instaileo ir.new
names are Cenerally ?Inanceu utth the
zor:gage #bile rctro?it appl:cat:ocs ray
be fina?:edwith a home izpr~vement loan. A

government Lox interest loan pro~ram -lay
well have the effect of reducing these
recurring mcrtgags/loan payments. Allouiig
tax credits for solar maintenance cssts ari~
exemptin& the value of the solar energy

~Ystem froc tfie taxable value of property,
a Comzon lncentlfe p?OVided by state 3rd
locai governments, wi:i effectively red~ce
two other common forms of reourrir,~c9st.
Ail of Cheoe programs are properly
classified as categorv tw prCjr3ns,.- -- -----
l.e., programs that lower tne :ni,tial?ost
of solar adoption.



1

.

TABLE 1

SLWY OF THE IHPACT OF WET INCENTIVES
TO PRO$DTE SOLAR DEVELOPMENT

.

Impact Short-Rm Long-Rut

Caemgory category Cacegor Cacagol y

Economic
onw

Objectives [=::! F% [::ik’!i E:!
-—

Empl oymn c +

Prlcc Scablllcy T

Econmlc Efficiency +

[qulcable D~mtrl-
butlon of Incow ?

Ecmorlc Growth +

.—. .— — .— -
+ ~-onslstanc

~ conslmcant ●nd contr~dlccory

+

+
——..

? ?

+ +

+ +

? ‘?

+ +

? ?

? ?

.—.—- .——- . - ..—
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!4ar4etfailure results wnen prices f.3Li to
accurately register scciai 5enefi:9 and

costs. For example, there is ~eneral
asreeaent that the price of C:nventionai
energy is lower than its true soc:al cast.
This reflects such ?acts as: ;Cliution
Costa are not barne by consumers a!ane but

by society; average c3st pr;:~r.~ tv

dtilitles has :isguisec :ne true cost. of

incremental energy ccnsu.?pt::~; and t!?e

special t3x advantages provide<: oil anc gas
exploration and production aiso tent to
distort COnVefltiOnal energy ccJts. These
factors re3ult in a cost or con”;entlsna!
ene?gy as reflected in the rcar<et w?.lch 1s

belo’~ .ts social cost. Solar -ce?~y
ap$ears to be less attractive as an

alternative ~nergy s$urcc uhen :: zJst
co>pcte aith >nde?priced energy {or
stibsitiized)source. This is >ne :yp~ c?
r.arxetfailure. !iat,ural~a: dereru:a:icz
uw:d tend t.?pronote eccn:slc e?f:ci?ncj

tr.rougn priCe incre*se3 of na:uril ~a~. The
p-ice Would tn’e~ se clCSer CC :fie :~.je
SOCiJi COSt.

Less tnan optimal solnr invest.-er,:can Jiso
re:J}: from t-tic xarket ’s failure to provjjc

pJtl:C ~GOd3. A pub!ic good :s one #hose
benef:ts ●re received by in~iVlSJa~3 Gtne?

than t!le owner. For ●xiI-plc,a television
Sian-l car,be picked up by mnyone w:th an

ante~!la,including perscns dt,odo :0: ~ear

tne cost of se[dia~ that ~!gnai. Sc:ar
ream arch hna Lnforaatlcn ehh!bit
charac:eriatics ?f public goodt, If 3ne
solar home Ocl;:er dere to paj for ● n

adver:!sing >roSriam extoilin~ the vlrrues
of S0137 ener~y, Iii builcers COJ15 De
oxpQcte3 to benef:t ~rom the r~?.ul:ir.~
increase ir, derr4nd. 9ecause tt,elnc!!<:,:Jal
bui:der does n~t share in Lhe benet:ts
●ccruins to hie ?ocpetltors (cr to
L!onsurers) his pe?sor,al benefit may hm
s~aller than tha progra!s cost, thus
resuiting in less than thu socially
ae:irablo level of infori,stlcn :elr,~
suppl:ed by the private sactar o! tno
ecorony (the so:ar cor,rtrut!t:cnindu3:-y .
C~tagory two pro~rans right inc:ude
Qler2entn of lnfu?.mation dl.spersai whictj
could ●l:avlate LI,13;robierrto sore degree.

Th,odlstribut.onri impacts are 3rlarea of
major uono~rn in the evaluation of ~roKran9

d.jsiqned to promo :e solar efi@rgy
devel.)pa~nt.Policios ,ihicnpromote ● norw
●quitab:e distribution oi’ incJn* are
generally Cocslstent with p,Jbllr
Frufertnces. Thv diatrihut.c,naliffi,ln~!.s,jr
specific *ciar pf.c)grdmswl1! de;~crl~!on ‘.!e



5a3:c e:eaents cf subsi~ization ancilor
c:st absor?ticm :nc:udtd in the ?ro&raa;

sone e:ezents of a pra~ram (e. g., tax
credits) may give a dis.p?oportlonzte
Senefit to nigh incoxe Classes while others
(e.g., direct subsidies ❑ay be Ciesimed to
benefit lower Lnccme hou~ehoi<s.

Programs that lower the cost of solar m
raise the cost of conventional fuels are
probably 30t consistent with income
distri~utian gea:s. Exper?di:ures for

:“esidentialspace-heatifigare regressive in
that :c~er inCOISe households spend a
~reater ;ercentage of :he:r incomes on
ccer:~ bil13. An increase in the cost of
fue:, while promcting the application of
solar energy, wculd ●: the same tine have
:ts greatest relative inpact Dn low income
households; tkase households least able to
.-eSFOnd >j investing in solar energy

syste~s.

S9:ar incentive pro- ‘aas designed to
ben~f:t 13, l.l~omg,qn. ,,.0!3s xo~tid●;pea-
:0 ~,:!)e-,c~tcon~i:te,,.dith equitY 130a:st

>ut -3; not naxirlze the :avel of energy
sav:n;. T-.13Su>gests :ne possibility of ●

ccnflict 2e:aeen soiar Incentive programs
consir:ent *itn our concopt of 8:7
e;~lt3bledist.ri5utlan o? lrcome and those
inter.t:ve3 that k3uiJ ar.xtmize energy
sav:nf,a,a :vnzern Jf *c3nomic efficiency.
TI,!3c!:sc~s?loni~.iicat~sthe importanokof
‘e?:;r,izir,g,quactifyir~ and tiel~hirgthe
!Z?lct On income d19rrib~1!inn of

i;:e-ratlve solar i-!centiveprograms L.~icg
:Jnsitierec.

:C
. . . ‘“rnonic Crodth-

t?nding t> promote, economic grOwth. The
freein~ ~r conventionalfuels for use in ~~e

industrial sectors of the economy, will
eliair.ate the need to switch to less
efficient sources of energy. S:xilarly,
industries (including electric utilities)
will not De forced to undertake
nor.productive Lnvestmen.t in tre fern of
furnsce nofi:fications to burn alternative
fuels ●ndlor investment in pollution
cont?ol equi?ment necess&tsted by fuei
switching. Savizg3 ?ealized by hausehoids
and icd~stry nay then be avail~bie ~or
Investment in nore pro~uctive investment
op?ortunitles.

The je?egulatinc c! natbral Cas ‘wii:,at
least ir+ the sh~r~.-run, cc:,tribute tc
increa3e2 60)e7r,nent rcven)es. T?C
revefiuet .1!1 resul: from incr~ased gas

royaitles, :ncreascd ir,cs?e taxe3 paiC by

nat,Jral gas prsducers, crxpdny LtockF,o:.!crs

●nd p lvmte recipient3 of natural &an

royalties, and lncre3se,ls?verlnce taxes
pu:d oy ntitural&as producers.

Ac!lipistr.:ltivecoats associated wi:h the
cattgory t~.~progran will also increase
~.atgntary oJt !aYs. T!le ieV61 Or this
impact wlli, or course, depend upon tha
nmture of I.h@!nc~ntive ~rogrs~ lntrod~ced.
A tax crr!it or rebsta proflrarnwould tie
rxp!?ctq[! to requir~ n,ly minimal



iidninstracive and Zori:tor:ng costs.
“uca Sion ai pro~rams or der, on st ration. .

project3 may require more extensive

:C fraszructure.

Tke negative budgetary impact associate:
‘~itha cstegory tao :subsidy or tax credit)
will be at least partiaily offset by the
taxes generated by the increased level of
business activity in the construction

industry.

T?, e r.e? :ap act Or a solar incentive
prJgr~h::i obviously depend upon the
>as:c elenents of that program and the
level and the Cialng of the esonomy ’s
response.

Tnis paper has been concerned ‘xitfi trle
a~bregate :Cpact of so lar erwpgy inter.:~ve
;?ogr aas desigcef! to ~-ozote :t.e
c9ns&rJcti9n c? solar enersy retrofit

~y stems. T>e discussion and analj’sls

relating to the potential :r. pact of such

prograffisrrnseven nhticnal econo3ic teals

provides a clear :ndi sat ion of the
extensive, diverse and cozplex nattire.>f
the a~regate iapact.


